Abstract. This article reports on a work-in-progress research on media and information literacy in teamwork and distance work environments. We introduce a theoretical framework that articulates the social and informational dimensions of media and information literacy in the workplace. Based on this framework, we propose a method for investigating the relationship between information literacy and work organization in distant teamwork. This method is illustrated by preliminary data from our ongoing research project. We conclude with a necessary redefinition of the concept of information.
Introduction
The digital turn in work environments involves changes in workers' media and information competences. Although competences are often linked to ideas of efficiency and performance, they also touch upon diverse dimensions of the digital turn. First, being competent is commonly seen as a factor of (e-)inclusion, not only within the organization, but also in the broader work environment, as today's collaborations within and across organizations are sustained through diverse information and communication technologies (ICT). Media and Information Literacy (MIL) [1] also has implications for well-being at the workplace: a lack of competence can create stress and frustration, and ultimately demotivation and isolation. Furthermore, ICT-supported work practices such as teleworking tend to blur the boundaries between work time and leisure time, professional life and private life, workplace and home. These new conditions also require a range of competences in order to be handled in an efficient and meaningful way. In this context, the LITME@WORK research project, funded by the Belgian Science Policy Office, proposes an interdisciplinary approach to study MIL in teamwork and distance work environments. The research team brings together sociologists and media and communication scholars to investigate the social and the individual dimensions of MIL.
Our research aims at providing deep knowledge on the informational, technical and social competences of workers in team and distance work environments.
Within the context of this project, this article proposes a theoretical and methodological framework for the analysis of the relationship between digital media uses and competences in new distant teamwork practices. Specifically, we examine how informational and social competences related to digital media and technology form an integrated literacy, and participate in the social construction of work organization. This work-in-progress framework is based on the literature on information literacy, digital literacy, media literacy and computer-supported cooperative work. Taking inductive approach, it is fed by data collected from interviews and observations on workers practices. This paper first explores the notion of media and information competence through a specific focus on the concept of information literacy. After presenting our method, it introduces a model crossing the different activities encountered in workers' practices and the dimensions of technology-supported distant teamwork.
Information Literacy

The Evolution of the Concept of Information Literacy
The concept of information literacy appeared in the 1970s in the field of library science and the context of US educational reforms [2, 3] . It was first described as a set of skills to identify one's information needs and to locate, evaluate and use information for problem-solving or decision-making [4] . Even if the concept referred broadly to work environments involving information resources, its initial application was mostly limited to libraries or private sector initiatives, such as information databanks and publishers [2] . In the 1980s, with the advent of personal computing, the concept of information literacy was used to describe the gap between the individuals who could manipulate those technologies efficiently to process, store or transmit information, and those who couldn't [2] . It therefore began to compete with others such as Digital Literacy or Computer Literacy [3] , and to be used not only by librarians, but also by industry spokesmen, educators and communication researchers [5] .
In the business field, information management became an important topic with the advent of information technologies [6] although, the first focus on information in this context was often limited to data management. With the development of multimedia networked information technologies, the requirements regarding traditional information skills (selection, interpretation or synthesis) extended to a broader range of data organized in systems designed to hide cues of its structure or its production context [6] . Gradually, within and outside libraries, the focus shift from specific text-based contents to a variety of sources [7, 8] . Information literacy also evolved beyond issues of information access, management or transmission, to include content creation skills [1] . Gradually, from being able to use various existing information systems, the information literate users came to be defined as capable of adapting themselves to their changing information environments. Considering information literacy as a set of survival skills feeding a lifelong learning process, some authors stressed the necessity to link information literacy to understanding, meaning and (learning) context [3, 9] . More broadly, mass media analysts started to use the concept as well, to point to people's ability to liberate themselves from the institutionalized discourses of mass media [2] . In brief, the evolution in the use of the concept suggests a transition from procedural capacities in specific contexts (such as libraries) towards more general and adaptive competences and social participation or citizenship [3] .
Information Literacy as Competences and Practices
Lloyd [10] argued that being information literate is not limited to possessing a set of fixed information skills, but also include mastering the information landscape. Therefore, information literacy can be defined as a socially situated information practice [10] , involving "lifelong learning and professional development, and the ability to interact in the information society" [11] . While we agree that information literacy cannot be limited to a set of operational skills, we believe in the value of defining it as a set of competences.
Shifting from skills to competences has the benefit of establishing a straightforward relationship between literacy and practices. The concept of competence emerged as an attempt to reduce a gap between qualifications, defined as a set of techniques and know-hows recognized by a degree or a certification [12] , and the reality of the job. The competent (as opposed to qualified) worker is able to "manage a complex professional situation" [13] . Rey [12] mentioned four inherent properties of the concept of competence: (1) the adaptability it confers to a person, allowing her to face unexpected situations efficiently; (2) its singularity which connects it to the personality and the history of the person; (3) the fact that one cannot observe a competence directly, but only its effects through the performance of an activity, and (4) the fact that it exceeds the simple possession of knowledge and knowhows to include the capacity to call upon them selectively to act in relevant ways in novels situations [14] .
Based on this definition, the relationship between competences and practices can be described as follows. Practices are situated performances that are shaped by the affordances and constraints of the material and social resources of the site in which they unfold. Practices make the individual's competence manifest: her ability to make relevant use of the material and social resources of the novel situations she finds herself in, along with her own knowledge and skills. In this sense, information literacy can be interpreted both as a set of competences and as a set of situated practices.
Information Literacy as an Individual and Collective Accomplishment
In the analysis of complex socio-technical arrangements such as new work environments, where technologically-mediated teamwork and distance work have spread widely [15] , the concept of information literacy cannot be limited to individual competences. While the ability to search, evaluate, produce, or organize information are often implicitly considered as skills of the individual, it is also necessary to take the collective dimension of information literacy at work into account [16, 17] . Considering information as endowed with meaning by users, and their management as a process of knowledge creation [6] , we include both the individual and the social construction of information in the definition of information literacy.
Research Goals and Method
We consider information literacy as an integrated set of informational, technical and social competences [18, 19] that underpin workers' collective activities. This theoretical stance is complemented by a methodological position that leads us to unveil the (individual and collective) information literacy of workers by studying their distant teamwork practices, which we view as a set of socially constructed and situated collective practices that make their competences apparent.
Our research aims at highlighting how our informants' informational work practices are not valuable in themselves but only in relation to the social organization they contribute to elaborate. We consider information literacy to be social in at least three ways: (1) it relies on social relationships and organization as resources for its expression and development, (2) it shapes social relationships and social organization, and (3) it is (at least in part) a collective accomplishment.
Specifically, we intend to examine the interdependencies between information literacy (considered as individual and collective competences) and the functioning of the team in distant (technologically mediated) teamwork practices; and between the informational and the social dimensions of the practices (and hence the competences).
The objective pursued in the LITME@WORK project is the very definition of the competences called for and developed by ICT-supported distant teamwork practices from the perspective of workers, based on field observation. We interview office workers about their practices and make observations in their work environments [20] [21] [22] . We have selected ten case studies of Belgian organizations involved in projects changing the way employees work in team and at a distance. Forty workers and twenty team managers will have been interviewed by the end of the study. The next section presents the structure of our main observation instrument: our interview guide. We will subsequently use data from preliminary interviews to illustrate how this instrument allows us to pursue our research goals.
Data Collection Method
Our interview guide is structured around a set of work activities related to distant teamwork. These activities were identified by reviewing the computer-supported cooperative work (CSCW) literature [23] [24] [25] [26] , which provides abundant observational research on collaborative work practices, aimed at designing novel (or redesigning existing) tools to better assist users in these practices. All of these technology-supported collaborative activities involve both social interaction between team members, and the mediation of technological apparatus, and are a potential venue for the expression of information literacy competences. We hypothesize the observed teams will vary in terms of the Each of these eleven activities is further detailed into up to eight dimensions of technology-supported distant teamwork, which are systematically accounted for in our interview guide. These dimensions allow for a fine-grained analysis of how workers are able to perform these activities. The necessary redundancy between activities and dimensions accounts for the intricate relationships between the technologically-mediated activities of distant teamwork. These dimensions are the following.
1. Task management. At the team level, it consists in the technologically-mediated management of the distribution of work activities among team members and their articulation [27] . At the individual level, it involves the use of technology to adjust one's task execution to the others' activities. 2. Time management touches upon how team members make use of technology to manage the time allocation, frequency, scheduling, and synchronicity of both the team's activity and the individual's activity in relationship to the team [31] . It includes the management of interruptions [32] : both when one interrupts others, and when one is accessible and can be interrupted by others [33] . 3. Space and distance management is the management of the spatial properties of one's work environment at different scales: the spatial layout of one's local digital workspace [37] , the proxemics of one's work place (for example who is working closest to whom), and the separation between work sites in teleworking [38] . 4. Information management includes collective digital information production, as well as individual information authoring for the team, and information sharing (including the timing of sharing, the organization of shared resources, and the management of accesses to shared information). While the individual management of personal information has been extensively studied [21, 22, 28, 29] , the individual management of shared information has garnered less attention [30] . 5. Awareness is the understanding of the activities of others, which provides a context for your own activity [34] . Schmidt [35] highlighted how awareness was as a (too) broad concept that spans from a general awareness of the respective knowledge, expertise and social standing among team members, and of their respective location and availability (or social awareness [36] ), to a more specific awareness pertaining to tightly coordinated team activities, namely the practice and ability to coordinate by monitoring others as well as making one's own activity visible to others. 6. Collective decision making corresponds to the processes through which collective decisions are made with the support of information technology [39] . 7. Reflexive tool use is one of two "meta" dimensions that involve the individual's ability to not only use information technology, but also reflect on the way information technology affects their work. It includes identifying one's technological needs, knowing how the affordances of different technologies meet them, selecting tools accordingly, appropriating them [40] , and assessing their efficiency. 8. Comprehension of "sociomatics" is the second "meta" dimension. Contemporary information technology goes beyond the automatic processing of information (informatics), to encompass the automatic processing of social interactions (which we call "sociomatics"). The comprehension of sociomatics is the understanding the individual has of the social entailments of technology use. Examples include understanding how the choice of one tool for sharing information impacts access to information for each team member; or understanding how one's activity is visible to different people and how others can negotiate access to one's time through the use of a given tool [41] .
Examples of Practices of Collective Authoring
As it is not possible to provide a detailed description of each dimension for each activity within the scope of this article, we will illustrate these dimensions for one activity: the collective authoring of a document (activity #1), with examples taken from two interviews from the exploratory phase of our data collection. These data are too scarce and anecdotal at this point to yield any result regarding the definition of media and information literacy in distant teamwork and its relationship to team functioning. Yet they allow us to showcase how our interview guide points to the (potential) role of information literacy in distant teamwork. Our first informant, whom we will call Oliver, coordinates a team of advisors in a vocational guidance center. Our second informant, whom we will call John, is a project coordinator within a research unit. As far as task management is concerned, both teams manage the task of collective authoring sequentially. Collectively authored documents are created by one team member, who places it either on a shared network drive (Oliver), or a cloud-based storage volume (John), and works on it individually, before notifying another team member that they can contribute. Hence, from the perspective of time management, collective authoring only happens asynchronously. Regarding space and distance management, the socio-technical arrangements of both teams exclude the possibility of synchronous distant collaborative authoring: if team members need to co-author a document synchronously, they just work together on the same computer. On the other hand, asynchronous co-authoring is made possible by the shared distant storage of documents, irrespective of the distance at which team members work.
Information management differs between the teams. On Oliver's team, the network drive that hosts the shared documents is equally accessible to all team members. The location of the document on the drive, its name and possible shortcuts, all follow rules that were decided collectively by the team. On John's team, the visibility and accessibility of each sub-folder and document is managed by the document or folder creator, depending on rights that were defined by their IT department. Regarding awareness, Oliver's team members are notified they can work on the collective document by email or by face-to-face communication. They typically send a link to the document on the shared drive (instead of sending attachments that could overload their email server). John's team uses either emails or phone calls for such notifications, but to a lesser extent, as they expect coworkers to check whether the document has been edited (and by whom) on the cloud service's notification system.
As far as collective decision making goes, when collective authoring comes to an end in Oliver's team, the co-workers expect the team to agree on the final version, and to subsequently archive or delete the old versions files, but the cleanup is not always completed. In John's team, for each document, the final decision is the responsibility of one person (usually the project manager) who validates the final version.
The team members' reflexive tool use does not always appear clearly. When they contribute to a collective document, Oliver's team members either use Microsoft Word's revision mode, or create successive versions of the file with different names. It is unclear whether the respective uses of revision mode and file versioning is the result of a collective decision (with a preliminary reflection on the respective merits of these two affordances), of the sum of individual habits and competences, or of random contextual factors. Each of these situations would correspond to a different level of collective or individual literacy (from the highest to the lowest level). Future interviews will investigate this issue in further details. By contrast, the way their shared drive is organized was adopted as a result of collective trial-and-error practices, through which the team seems to have increased its collective information literacy.
Finally, the comprehension of sociomatics concerns the team's ability to balance the access to a maximum of shared resources and the ability to find previously produced documents. While John's team practices limits who has access to what, Oliver's team members, who have access to the whole shared drive, rely on their coworkers' support when they fail to find documents. Such occasions of failed document retrieval remind the team members that their shared server needs to be "cleaned" from old useless versions of finalized documents.
Conclusion and Perspectives
The concept of information literacy has evolved from a "documentary" perspective to a broader "generalist" approach. The information literate person is neither a librarian nor a library user, neither a student, nor a researcher, but an ordinary average worker.
Media and information literacy, taken as independent variable, appears to be the condition under which the use of information technology becomes good enough to ensure the development and performance of the individual and/or the team at work. In other words, the information literate worker is able to produce, retrieve and process information critically, relying on the workplace affordances and constraints. Their informational practices enable efficient collective activity, and contribute to the constitution, maintenance and evolution of the organization, and to the fulfillment of its missions. As it empowers the worker to fully participate to the existence of the organization, information literacy contributes to social inclusion.
Information literacy only develops in concrete circumstances, highly dependent on the technological and anthropological environment within which the individuals are collaborating. The definition of literacy is therefore variable in quality (to what type of acts does it extend?), and in terms of levels (what is the degree of difficulty of these actions?). In this article, we proposed to measure these two orders of differences using a dual approach. The first step is to build an abstract grid of eleven activities by eight dimensions of technology-supported distant teamwork, allowing for detailed accounts of the intricate ways in which the collaborative activities of teams call upon both social relationships and technical affordances of media devices. The second step consists in conducting case studies in a sample of organizations practicing distant teamwork. Based on the results of observations and interviews, our goal is to draw a map of the intensity, frequency and complexity with which the individual and team act upon the technical affordances of media available to them to achieve the socio-informational functions (at large) that allow a due performance of their activities.
But defining and identifying the media and information literacy of people working remotely in teams cannot be reduced to producing a quantified inventory of the skills of workers. The research presented in this article, although it is not yet completed, already suggests at least two new theoretical issues affecting the concept of information.
The first issue arises from the acknowledgment that the "informational" exchanges between workers are crowded with things that, in reality, are not information, but communicative acts with pragmatic incidences on the way the members of the team are working together. The question is: what is the standing of the competences related to the practices of social regulation between the members of a team within a model of media and information literacy? How can one analyze, in terms of competences, the expressions of support, divergence, feelings, complicity or irony that are present in the uses of media and technology, but cannot be accounted for by the concept of information?
The second theoretical issue also calls the scope of the concept of information into question. It emerges as researchers consider the collective management of collections of data by a team. The ensuing observations unequivocally suggest to adopt the postulate that any information is information for someone. This implies that there is no information independently of a community of people who regard it as having a meaning, a purpose -albeit potential -and who dedicate themselves to secure its existence and accessibility, through shared memory or shared media. It is consequently necessary to redefine the concept of information itself, by adding to it a new property: the designation of the people or the communities that produce, acquire, use, secure and share it because they hold it to be relevant. Hence, information, in its generic form, does not only define the combination of a predicate to a subject (two-dimensional concept). Information, in the renovated sense, combines a predicate to an object by specifying for whom (threedimensional concept).
86
A.-S. Collard et al.
